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(2 

1 

EIS2«0^|5^f<c««aBa±fcgtX/.:tt5r^fL. 1?^^-'- 30 
M^7-<^c7)0!!iatUllB!ia>^'^— W)«^»t^fl, mi. 



iHf^2 0 02-24 6 59 6 
2 

Si: J4R«<0^^2:^rnB2«l^<om 1 c^^im 

m 1 mmm2mmmmt . msm i mmm. 
ai^av^T. B5iEm2<o^«c®i^jB3&>i?>m^f* 

— BirEllMX'^-lMa<0«iSTi5iaig2^)^l^ft 

mtiim<'^!^i:^:tm2mwM<^m i <o^*s 

Si^av^T. B!^2£7)i|i^«c|i«±iif*»^>mE^* 

^mzm-i>m.<^m i wait . ms-ea-enon i o 

EOBMX'^-lJ^t. Bi^2<0^l^ft««±Ba*>^>m 

x*)i>m\'^m.m2mt. mB'tti^ti(om2<m 
ntzmmttixmsm i . m2ff^m¥mazfsm 

izmm^ti. miy'-hmmm±izt5^yxmMm^ 

b iti^mn. 1512152 coMifieis 1 omgfcji 
3S7x«»*3a8 bs^«^a. 

aU!tffil<^iiBfc:jB2<omflfoWglK§*i.. i<DlB2<0li 

1 1 ] fne^ 1 <7)mffi{iv-x«gT$) o . 
1^2 (^)S«i<± F >f >mffi-cifcs c a s-i^fc-rs 
is^ 1 0 iz§smm»y- hs^ftiis. 
[13^12] mss^iff)mi.wsmi<o^im 



3 

mmij^ (10 0) mtti\i^tnzmm^j:mi:^j:i-x o 
fci *)(m (10 0) mtf^^i^il.^zmm:m^z^&'yx 

imm 1 3 1 mmmm^m>±mcr>-^izy i - 

fcli?!Elll<^SSi:l^-««J: 0=5:Sll2OSfii**ft^ 

mm 1 4 ] m.y < -)VYmssk<om±jz. m 
imm 151 IB 1 ^^s:^^«c*i*t . mi 

y- h t5-<0-a5<ii^2<r)i|£^«cffi«iiiii-Srjiai. 

imm 161 mi mm^^^m^tiit . m. 

im^b. mssi 1 <o^Mc^i^(^»i£$n:^iB 1 m 

m.i7ri^2(7)immiiib. mem2<r)^tmm 

li^h pyf-y- h<7)-^iiiim2(o^mimmm 

hmzm^2<r>^mm.mzim^tifzv-xmm^ 

mi^ixx\^h z b i:mb-rtimy- 

m, 

imm 1 7 1 BuiauMx^-ifJiitriB hvyi-y- 
tLX^^&zbimsib-thnmi 5Ximmi et 
imm 1 8 1 ^mmimfii>titimf^izy- h 
mi^titiiimy'- m^mm(7mtijmx'i> -> 
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4 

\y<:mmmhJMb. ^imz^^^xniiatm 
aai 1 <rnmwm^Wizy- vw8m:%mh:m 
b. mi.y-ywmmm^<r>mmo^-Tvr^ 
wmt,ts:hy- Y t^-fc i oTiuBy- vmsm 

smnmm^mii-t>^tii$-txmm-hj:mb. mfs 

i 0 EBSti^fram 1 <o¥3l<*«lirttlg2<^ 

b Sr^rrs ^ b imib-thtmy- hm^ma^co 
imm 1 9 1 ^tmRizmmtifim^izy- h 

X. mi'mtmmtzmiff^i¥mmm&rhx 
ub. mmm#mnzmsmimmmmmi:M 
20 \i^xmL(omimm-hxn.b. mE-en-?n«o«rtfc 

mmmhxnb. miy-hmmm&L^iif::^ 

izmta-thmiy'-hmmimirmm-ixmb. tm 
mizx 0 KBSftfeBuEm 1 <D^mmtzm2ff^ 
mimmm^-ttxmb. sm^taitimmmz 
<mim(o±mi:moimmmmizm^^--'^m 
ifttsxst. imsmmx^-^izx^m^^ixf::v- 

xay^^ hmnzayif9hlLi:m&ti>xnb. 1? 

30 Boy^s^^fhinztmv-xmmmmm-hxnb 
z b %:mibi-imiy- hm^mi^^cm 

mm. 

imm2 0 1 ^iimsnzm'r(>itf::mmy- h 
mmmtfimibiiLtti. me±m±izv-xmmmti' 
m»iytvfi.imy- hs^#mm.(m^:mr^t>-y 
T, mi^mimmizmi<7)^immmm-hx 
mb . immimisnzmm i co^m&mm^rm 
\^xm^mai'thxnb. tmmpuzm^xmtii-rm 
ssss 1 (D^immm^zy-Y't&mtrism-txm 
40 b . imy- hmii^mRx^^<^±Mimo^-!^ yrt& 

;113J: 0 KMSn/ilfllEII 1 <0i|i^«cSlSrtfcm2<0i|i 

«(*««2:jgjs-rsxsfc, mi^tiiitimm&r/z 
<mim(D±mi:moimss!mm.tz9mx^-^m 
m-^xmb. mmmx^-^i-^x^bixms^ 
2(r^wmnzay^ifhrii:m&-t&xmb. im. 

50 x^-^i:m.^^mm2(r^mmrmmims. 



(4 

5 

[00011 10 
[0002] 

oftibtzm&mt/:)^{tm3i^ii&1fi. M I S 

FET (Metal Insulator Seni conductor Field Effect 
Transistor) ff)S§^iZti. zkMSLitim^ ?>:^t 20 

5. 

[0 0 0 3] -eLT. CliOid^f-v^/MicOJt^S-fT 

LxM^Ri-yrm&t^ O(oi-c^)imimm^-^x\^ 
i>, jtyi^^y-htm^FETtz^^-^xiimta^- 

Attfll r^|i^f*c/s> K:/'y J m 2 9H;!r^4 3 0 
Wt^lBaS^TV^S. 30 
[0 0 04] fie*. ^:<0J:p^c>'^•v-FETt:(i, Ig 

::ni9>;ifc:7-p--^F ET-ettii»*IMWc J: SisaSSi-fbtc 

[00051 jgt:-fe;W<^^SS:|6|±$-li:S 40 

x^ s^<^**»^> J F ETm^^-^ h uyi-y-h 

mi^mmitmtmizmmiYtxy- h t 
^j:mmi:mf. mi±m<^m^iYu-(ymmb 
m!±m(rmmiv-xmiibL. mLYu^y 
mmsofv-xmmco^^mii'x ^m&mnib 

i> <nxhh . z.<rm<n Y vy^y- vm&aim i s 

FETtt. WitfWFS- 2 3 09 2^4^t:li^3 
itx\^h, 50 
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6 

[ 0 0 0 6 1 *?|BB#^i. yvy^y- 
<r)y-Ym\fmmk^^ws^i. '^%<m.Lx 

mm-\2 - 277 5 31^^Kffl5^$ixTV^S. * 
fe. TP— ^flli&<OFET{cP8LTS«Ji<oy-hmfii 

t»JKUJtlfflM;<.'<.-1^^•fflv^TlIlIlSlfS:jl8;tJt^^wiB 

!SrM'y^S:f^l^Sfi3g56qOT¥9 - 24 6 5 50^ 
[00071 

[IKfl**S?^t J: d i:-tl.il!Sl C: 3 L^«i!3|wmi«5 

•7x^^mytt:jiv'i-ynzi.'ixmm^mivxv 

-xwm.b<r>rxy99Vmi&n^^^x\yrz. 

^0. diO-r-i^'XcioTFETme-byi^toAWffiSt 

[0008] t.tt^;-xmkb v-xw&b <^m: 
li. K-xw^^-^b-^hti^^z^-t^ii^^wmz 
mYft^y^^ vm^iz^iV-xwrni^yf^ MLtci 

fc. 15123 y^':5'h?LcOfi[M*i-rixSt. y-xBfii<7) 

wmizm:^h Y vyi-y- v t y-xmkbffym^ 

•y - <-xmmi}Lly±^ <^j:->Xy A - Yf^'/^M. 
I^b^j:^. f'^A^-vYyyi^xjfifi^mipU'l*)'^ 

[00091 ^^^coiRlHi. ::iif><7)^s^5-#Pifc 

^w^yrmm(m>him!it>hzbiMmrj:mi{ 
^m^hzbiizhh, :^^m^mL^w\iz^ffm<n 
wmbwm:mii.. imsmn^^xfmm&fizi. 
-yxm^i^iiz^hxh^d. 

[00101 

mim'thtit:.imy-vm.^i/i^mx'h->x. iwE 

[ 0 0 1 1 1 il/c. i|i^«ea«iirttSJ?Wtcm$tut 

m 1 (^i^wmib . mm i 
\zmsL^ixftm2(nimmmb.mi3^2ff^i/im. 
mma^him^wmjiizm-mb. mm^^ 



[0 0 12] mi^«fflOi|^**f*wi:. 85^^11 

(*M«ct. B<r^i<o^t^*«J*rtm^$fcm$ 
mm-'m:m-i>%\ ost . i (mn\zmtw 

[00 131 mi3?«aS-*-^^f*=*:frfc. I? 
^«s«JtSt. B(^l<0^|i®(*c®lSrttm§nfcmi 

mtx^tat. iis^tiiit:y-h\i^-<7)m^izmm 30 

v-xw&mv(hixx\^h . 

[ 0 0 1 4 1 1^, ^vms}i:.WLVfhixfdm\zy- 

mift^ivf::imy- hs.^i^m<owtijmx'i>'y 
X. mi^imMmzmi(r)^m.mmm-iT. 
mt . mmmik^muzmm 1 (o^mmMii:m 
\>^xmi:mm-i>Tmb. iinBSrttciisv^Tsaj-rsm 
^immimmmizy-htmmimm-txm 40 
i:, m^y-hmmm'ir<o±m^:mo^^ryn& 
ism>i^^hy- h \:^-izX':.xtmy-himm 
m&^tu::mimtt>&!^. wmy~hy^y-<7)-um 
m^imsMmij^i^^ta^-^xmm-txmt. mi 
mizx 'om^tifzti!^i<r>^immizm2<D^ 
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[00151 ±38ELfe*3fM3{cJ:iHf . ^««Sl±ffl 

i}>t^^^\^x\^hy-Y\:v-<nmtizm.udm^ 

^-^i-rxi' t Lxm^'^ti-t/vyT'^^ ytzXrtXV 
s^*f■•y7•w^>^ xmA^^m^^ymsiin&WMmtz 

[00161 ^yt. M^yf-Ofiffifcnyr^^'h^V^Ji 

it(r^^y^^vb(om&i^^iZf\^^<-ri,zti!fix 

^h(OX. ^fU^-yh'^yJx^tziiT^^'yy 

&Lt:T^<yy->jimM.<mm^mb^*). am<o>t» 

[00171 ai^:, y-MWi<0±ffl^Sd=^-fr-y7% 
SKJiC V D^t i & Jt«JS$rfflv^S i: J: 

zbt/ix^h, y~h\:^^-<omm^ztmx^~^^:m 
m-h iittzx -^x^m^jmtzmmimmLy- h 
mt&<Dmiby- hmmmnv-xm&t co^sr^^ 
-^•ttztifix^h. MIX. ^^-yTtmmtmt 
x^-ttii'smimm.^iv^^-^Ltmizxrtx- 

[ 0 0 1 8 1 ^mtTmammimmti. =5: 

[0019] 

im<rmmmmi ( 1 ) 0 1 

<o«ffi>''<7-Mi sFETSrati-¥ffia-c*>o. 02 

03 ti. 0 1 f^a^it&jz tx^-tmsiiw^mmv$> 0 . 

m3'^(0b-biSitzi&r,fimsmm. men. msf^xo 
c -cmzm-yrdmmmx'fih . 

[0020] *||J6<7)J^®<7)M I S F E T«. Mtti^ 

*sa^&&>'?>^s n 1 iz. 0ix.tfxe^ 

5^^;H«:6t: J: oTxe^'^f 2 ^JBjSL:^^ 
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1 0 0 2 1 J iia««rtfc:i4. ^mimip^^jmb^ 

1 0 0 2 2 J #-l:;k-Cti. 1 ±m^^M: 

n-S<0»l^iWH2a*tKW>'««k'Sr»). »1 

^ft«2 a±tJgJS$futpa<^)|S2^«c«2 b*f 

2b±tCJgjSStt:tn+SOll3i|i#*a2c3&fy-X 10 
[ 0 0 2 3 ] h^*W4 ^flca«iM*»'^. K 

y-hmm5 1 ixa. mm. 2 7 nmsscofag 

«2a. 2b, 2cC0ifflH*« (100) 

fcCioT. y-mma4(/mmzx omie ( 1 0 
0 ) mtt:mMzmmmiz.fti-ox^-v 'jrmum 

10 0 241 ^ti6.mm(r>y- hmwm4(r>±Mii^ 
h, ^mmu^-vmmAffi-ummvmwi^ 30 

^n—fcUTfc. ^--hS*«4*«y-;:^1iWjA»ii>(i^ 
[0025] 03{cSH-J: a fc:. W^'th-^fV<ny-V 

mmms^^m\yfty-YWgks h.wiL^ixx\^ 

40 

[ 0 0 2 6 J hijtistt. mm3mm9 i-fttx± 

AS:fflV^;ty-h;^-Hyyno (03^J-C(4»5St 
t:ift»t4>*ut5©gJg«<^y-hSffil 1 (03+-CJ4K 

m.nii,iix^^i,. 

[0 0 2 71 y-Xi:^rSJg3i|s»#Wi2cfcll, m 50 
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#*®i 2 (H3*-ci48stitcTaJiwtc*-r) 

WfcfiN58$*LTiJ'). y-xffli«dBl2(4. m:^^ 

-^7izX',xm.^tu:im3^im2c<7)ayjfif 

hmt mi'^miizx^-r) izmm^tixa^. 
v-xmmi2ii. v-:^b^m3^m2c 
ffMiz. K-xw^i-^b-rttitbiz. m2mi¥m 
2 b izwtn ^tui p+mozty^^^hfaisic i,msm 

tzim^iix\i^i. 

[00281 *3t. 02. 03^V^{4a6t:^StlTV^ 

txotz^ y-hn/&iibv-xfmmmi2b(^ 

- b' 1 4 im.»ii>ilX »r^S . 06 llfi^>f jT- H 1 4 

im^tXTptmmmth*). fisiir^^-Ki4J4 

n+ai|^*^«l 4 a t pS^f*c®lSl 4 b t*53^ 

mzm'm^izmjs.$tixt5*). nmn+m^m. 
m 4 at^^^^y-brnffii i&x/y-xmmim 1 2 

[0 02 91 ifc. 7-<-;l^H»«K3«^^fe:«^ 
««ISiiift:ii»t3tn+SO^|i^f*««l 5 afc. «;c 
tfxU3ySr-^*$-ii:Jtr/P5-'^AS:fflV^:ftE«l 5 

b {m3'i'Tiimiizx^miz^-t) mmif^v- 
xij- K u 1 5*w^nt:tJ 9 . v-xi}~ K y 
y^^i5ois»i5bt,, v-xwm^\2bmk 

\Z. fi6a^^^*-H14<On+a^ftjS«14at:ffi 

[0 03 01 =5:*J. y-M»|6aify-h;{r-K'jy 
^^1 0«. ®g^fcg(t^>n^7 >f-;l.K^IS3± 
\iZWLVityK. hSffi 1 1 RV^r^ H 1 4 

14, 7-<-;l'K«5»iS3<0«aJt:g»tfe®ea5»±fciS 
[ 0 0 3 1 1 tfc. «JKStt<07 -<-;PKi(6SlS3tJ» 

oT. ^<7)T^iiziipm^3i)ui eim&^tixa*}, 

dOpS-^x/H 6fc:y-Me»IS55^:frtTy-b# 

«c«4<0*|Jga2:g^^-t6^fctcJ:^T, 

m±-ti>:ibif:x^?>ff>x. y-hmi¥m4mmi(r> 
wn-imtttrnmimsib lx pm^jovi eifitm 

[00321 ^immm(o±mizii. y- ya- h 
u y ^^8 . y- hSffi 9 . y-xffl»*)s 12. y-;^ 

y (TEOS) ;irx5ry->C;«f:;?.<0±(<cfc^Sr5X-7 

tesiiii 7*gB«s*t, i(^>«i!ieiiiiti 7tc. 

«®9at;^y-xffl©«cjii 2^a^K^aj§*i.ii 

y-xffl»fwii 2*«, y-hat^y-xcos^Ki«i: 



1 1 

[ 0 0 3 3 ] Kw-f yffmnmmk ixa. 

( A s ) *^A$tu^v:m*SH^J^»'^=5:S n+S* 

ft 1 J: •) t iSaieo n -a<OXt ^^=^f i^-^;!/)! 2*5// 

mW^m-h. intioT. i|^*»ftiatfxe 

::o^ft»fi«o±Hk:6 0onmSS«oe^tss 

HteSli3<^rtji8fc«JoT* h 'J y t i -j-CV 
X:5'*mt. C:<OVX^SrfflV>/^mtf.Kay (B) 

«?!^^Ja5fc=5:l.pao>>x;H 6 5:mLTiJ 

2^ftli2 b fc^U^XJi-e^lJ: 0«<fllJS$iiS. 

[00351 m\^x. ^wm&Mizm^mA O n 

m. ^ttUD^-^S^V^^tSfai^'JnV ( i-po 1 yS 
i) 600nm. iKki^JS5 0 0 nmS-SSL^rJtSS 

M|ftJi4^<:?->'*IBP$*fcW>'*X h vx^' 2 0 * 

2 0$:fflv^}tx.y^y^^tJ:o-C. gtcroS^N* 

<0«»<oy-b»ft«a5^S:ifc*Lt:H7fc5^. 
[00361 iJjfc, HP^^ttitfgigli 1 9 ^^X^' 
LT, H^'fX yf-yr/fci-jt:. ^««6C±iBfc:fiH| 

l;i''>X.yhX./^>'/fcJ:|,^ttOX<y^y^^ 

i: H5^x«y^y^^tJ:oT^^itt<0x.yf-y^^ttTd 

[00371»:{C. 2 7nmmS<^^^fc:5 0nm 
SiScOCVD (Chaical Vapor Diposition) (Cj:£Eg 
^l^ligi&«@l.:'::y-M&»IS5i&^l£L. ffEdU^ 
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1 2 

* ^0^|i^fta«[±iln^Et^*- h^ftS4 c^^SISfc 

\i. ||lSPgJi3 0 0ningS. ||2ga§«3 0 0nm 
SgO|P|S^^K*«m$*l.S . *^9 5 0 

x:. io^i-^af<or--;i.««ii&^Td. iaLfe2a 

10 mX^tlh . ^*fi!B)iiS(i 1 E 1 8/c m3 JV^ 1 E 2 
[00381 i^V>T. 01 0fe*L7tl^iefH^K4 ' 

i<?5*t®2rHl lt;:^-r. 

[ 0 0 3 9 1 iJCfc. Hfl^ise - *x^f-ym*L 
Ty'-h«fta4<^±®^S5=5r^>y7mig6*m 
20 -rs. c:ox«/^y^'tJ:oriagK19«0Kfl:3^S 
»43<=&-oTV^S<0-C. l8fl^f:#*SiBi>'i;=iyfc<0 
x.y^>'^<SS?Jt«^V^S:*iJfflLT^ISl 9<0#|gS 
i^'JnySrl^L. y-h#ft«4at^dE.^-yr^|g 
6*>^>55r«. h ^^y-i^Wmi^t^hmk^z^ 
ass*. c:coir--ht:7-i&vx^'tL-cxtr^':^>'^ 

looxM) 'ptzxmoo»mm(r)mm imi 

30 ^ft«2b$m-tS. ^V>T. nS:T:*«!|*) (mtf 

m^tfxmsisi. («ajK9 5 oxm) 4'fc:T*«j3 o^^isp 

i:=5rSII3ili^fta2cJrJgsK^S. -fLT, ;iii(>(D 
ftftWfc{±^2^ft« 2 b fc^Sf*^ 1 tiOSfcffi 

stsxtr^'dfi'^;i^«2*^ vu^ ymmtLxmn^ 
■r. 

40 [00401 dHZ. Kfl^^M^^ffifcltaS^X-/^ 

•t?-7jvx^'t tytrx-y^y^^t ioTn^-^:? hTL^ 
rjy^^hfLtJ;o-CEaiL;C:^2i|i^ft«2 
b {zWSi4(uym<^pm^mimX t pMcoa y^^ 

[0 04 11 tf^. 015tC^^ 
t J: a tcgaMX'^-9- 7 <0SHI^2ri|^fta«±iiB«^ 
^tdktLTS»?WC:l^i-Sx.yf-y^^S:fT^:V\ fig 
50 SX-^-1>-7*1^3*, 3>^'^'b7Lfc«LTBeiE 
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3^m 2c t v-:^mm 1 2 1 (Dimmm 

[004 2] rty^^h^imitttmims^ 

&mmm (^ais) ijmi. z(o^mi^^^--> 
ytx. y-h;!r-H'jy/io. y-h«ffii 1. y 
-mmm 1 2 . y-x;y~ k >j 1 5 

[ 0 0 4 3 J »:tc . wtif y -x;>!rx<D±fls t lt t h 10 

yOih^z^i^^y (TEOS) ;<f;;^S:fflV^fcT7XvC 
f4^«^(0^i&^S?{i^i!l&IIISl7^Jgj£L. vico 

«i^it6Miii 7fcy-h«si imv-xmimi 

i 0 V ym& 1 8 m^Lx . 04 {c^-r« 

mmmm^yrtmm6cmmmij^m^^x\,^ 20 

<7)^^ii^cmmm^z'y\,^xm7Jbm^l oRxm 
i7jb^2oi:m\.^xmm-t^. 07tc^-rJ: 

Jpv^iesaRl9*mU 7-f-;H««e«lB3fc:J:oT 
Hi<tfc-fe;WBj«^l^<^)»MaSl 9(c, 

mim4f^9-y^mn^^fiwjx h -^x^ 20^* 

h*Jvyyy^izi:-:>xm&L. Zff)U'Jxh-?xi^2 
05-ffiv^Jtx.y^y^CJ:-:.T. «Sgffil 9fc:BtflE>''?^ 30 

X. mi£Ltimi^<mmbmuzm8&xm9t=^x 

dfc, ::<7)JgMagl9^vX:^tLT. H7^x»/^> 

mmiA^m-t, ^V^T. «P»mSfc:27nmS 
Kc^K^tKtCSOnmSgiOCVD (Oiemical Vapor 

Diposition) izxmii^miWMLfzy-him 
mi¥ms±m^mtzms^^m4 - iim^-^t. ^ 

LX. c:o^«£aa^K4 " ^x-y^yj/l^Lr. m 40 
iBSrtKy-h^{Wi4^?eiSL. c:<oi^*g^^ig4 

14SrmL. C:coy-h#f*ca4<0±ffltf5g§fl:tJ: 

■r. 

[ 0 0 4 5 ] a:fc:. m^ms ao±ffl*-Srt^ffifc: 

Sfl^lSe b ^ 5 0 n mgSJdSf^-tt. W-izmL"^ 

me b±izjm^^m{tm^me c S:x.yf-y^^H5* 
ii^$-&ty>'K-r©^*Sfi>''j3>'K6d&x«yf- 50 
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zcoymirmiaiz^-t. 

[ 0 04 6 ] iJCtC. gfl^M6 batf§;igas^'j 3y 
JS6dfct7)X^^:/^j^?JtSrfflfflLT. i&mi9i 
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